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Like  any  other  disease,  accidents  too  are  caused  by  interaction  between  agent,  host,  and  environment. 
Human  factors  include  age,  (accidents  most  common  between  10  and  24  years),  sex,  education,  medical 
conditions  (heart  attack,  impaired  vision),  fatigue,  influence  of  alcohol  and  other  drugs,  lack  of  bodily 
protection  (like  helmets,  seat  belts)  and  psychosocial  factors  like  lack  of  experience,  impulsiveness, 
aggressiveness,  defective  judgment  and  delay  in  decisions.  Drunken  driving  is  an  important  risk  factor  in 
causing  accidents.  This  study  was  focused  on  the  status  of  alcohol  consumption  in  relation  with  roadside 
accidents  in  northern  India  in  the  region  of  Amritsar.  The  present  study  was  carried  out  in  100  cases 
alleged  to  have  died  of  roadside  accident  and  brought  to  the  mortuary  attached  to  the  Department  of 
Forensic  Medicine  and  Toxicology,  Government  Medical  College,  Amritsar  for  autopsy  examination. 
Blood  samples  were  collected  from  the  femoral  vein  and  were  tested  for  the  presence  of  alcohol  with 
steam  distillation  and  titration  method  using  potassium  dichromate  and  sulfuric  acid.  In  the  present 
study,  23%  of  the  fatal  driver/pedestrian  victims  of  roadside  accidents  were  found  to  have  consumed 
alcohol  before  accident.  Most  of  the  victims  of  road  accident  were  from  the  age  group  21-30  and  31-40 
years.  Most  of  the  accidents  occurred  on  straight  roads  instead  of  bends  or  intersections,  more  during 
daytime  and  weekends.  57%  of  the  blood  alcohol  positives  were  between  100  mg%  and  149  mg%.  Majority 
of  the  victims  of  roadside  accidents  were  motorcyclists  and  the  striking  vehicles  were  trucks  and  buses 
causing  head  &  neck  injuries  in  most  of  the  victims.  Death  occurred  within  a  few  minutes  in  most  of  the 
cases. 

©  2013  Elsevier  Ltd  and  Faculty  of  Forensic  and  Legal  Medicine.  All  rights  reserved. 


1.  Introduction 

Alcoholism  or  Dependent  drinking;  practically  is  persistent 
drinking  that  interferes  with  the  person’s  health,  legal  position, 
interpersonal  relationships,  or  means  of  livelihood.1  In  Western 
countries  90  percent  of  people  drink  alcohol.  40—50  percent  of  men 
have  temporary  alcohol  induced  problems  (alcohol  dependence  or 
abuse-alcoholism.)2  In  U.K.,  the  adult  population  is  43  million; 
out  of  which  36  million  are  regular  drinkers,  4  million  are  heavy 
drinkers,  0.8  million  problem  drinkers  and  0.4  million  are 
dependent  drinkers.  In  USA,  it  is  the  third  largest  health  problem, 
reducing  life  expectancy  by  12  years,  causing  serious  problems  in 


Abbreviations:  BAC,  blood  alcohol  concentration;  RSA,  roadside  accident. 
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1  million  drinkers,  associated  with  Vi  million  hospital  admissions 
and  with  40%  road  traffic  accidents.1 

A  Road  Traffic  crash  is  defined  as  a  collision  or  incident  that  may 
or  may  not  lead  to  injuiy,  occurring  on  a  public  road  and  involving  at 
least  one  moving  vehicle.  Throughout  the  world,  roads  are  bustling 
with  cars,  buses,  trucks,  motorcycles  and  other  types  of  two  and 
three  wheelers.  India  has  one  of  the  largest  highway  and  road  net¬ 
work  second  only  to  road  network  of  U.S.  Of  the  worldwide  average 
of  700,000  RTA,  10%  are  in  India.  The  latest  annual  statistics  indicate 
over  80,000  are  killed  on  Indian  roads.3  An  Indian  estimate  shows 
that  25%  of  RTA  are  alcohol  related.  Alcohol  causes  poor  judgment, 
slowed  reaction  time,  loss  of  concentration  and  impaired  vision.3 

The  National  Highway  Transportation  Safety  Administration, 
USA  has  now  chosen  the  term  “crash”  not  “accident",  suggesting 
that  most  accidents  are  not  “accidental".4  Human  error  is  the  sole 
cause  in  57%  of  all  road  accidents  and  is  a  contributing  factor  in  over 
90%.  It  is  suggested  that  alcohol  might  influence  the  specific  type 
of  injury.5  According  to  National  Institute  on  Alcohol  Abuse  and 
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Alcoholism  at  least  700  driving  accidents  a  year  involve  spinal  cord 
injuries  to  the  neck,  and  as  many  as  half  of  those  involve  alcohol.6 
Cut  off  level  of  blood  alcohol  in  drivers  in  USA  is  100  mg%,  UK 
80  mg%,  Australia  50  mg%,  Germany  80  mg%  and  France  50  mg%.7 
According  to  Sec.185,  Motor  vehicle  act,  1988,  the  statutory  limit 
of  BAC  in  India  is  30  mg%.8 

The  present  study  was  carried  out  in  100  cases  alleged  to  have 
died  of  roadside  accident.  This  study  was  aimed  at  finding  blood 
alcohol  concentration  (BAC)  in  people  dying  in  roadside  accidents 
(RSA).  The  study  recorded  consumption  of  alcohol  in  terms  of  blood 
alcohol  concentration,  the  injury  pattern  and  cause  of  death  in 
drivers/pedestrians  who  died  in  roadside  accident  and  highlighted 
other  factors,  which  in  combination  with  alcohol  provoked  road 
accidents. 

2.  Materials  and  methods 

The  present  study  was  carried  out  in  100  cases  between 
November  2005  and  October  2007  alleged  to  have  died  of  roadside 
accident  and  brought  to  the  mortuary  attached  to  the  Department 
of  Forensic  Medicine  and  Toxicology,  Government  Medical  College, 
Amritsar  for  autopsy  examination. 

In  this  study,  we  chose  100  male  victims  died  of  roadside  acci¬ 
dents  who  were  also  the  drivers  of  various  vehicles  at  the  time  of 
accident.  The  second  category  of  the  subjects  chosen  was  the  pe¬ 
destrians.  In  addition,  we  selected  only  those  cases  that  died  on  the 
spot  after  the  accident  or  on  the  way  to  hospital.  The  victims  who 
died  after  hospital  admission  were  ignored  for  this  study.  All  the 
cases  were  first  thoroughly  examined  especially  the  injuries  and 
their  pattern.  The  cause  of  death  was  confirmed  at  autopsy.  Blood 
samples  were  collected  from  the  femoral  veins;  or  from  right  side  of 
heart,  in  cases  the  same  was  not  available  from  femoral  veins.  We 
collected  5  ml  of  blood  in  a  clean  dry  vial  containing  about  10  mg  of 
sodium  fluoride  as  preservative  and  anticoagulant.  The  sample  was 
preserved  in  refrigerator  and  tested  for  alcohol  concentration 
within  twenty-four  hours  of  collection. 

The  present  study  was  carried  out  by  using  Steam  Distillation  and 
Titration  method  using  potassium  dichromate  and  sulfuric  acid.9 

3.  Results 

The  100  male  drivers  of  different  vehicles  who  died  of  roadside 
accidents  or  the  pedestrians  were  examined  for  injuries,  epidemio¬ 
logical  findings,  and  BAC.  The  following  statistics  were  recorded  in 
this  study. 

3.1.  Blood  alcohol  positives  (Table  1 ) 

Out  of  the  total  100  cases  tested  for  blood  alcohol  concentration 
23%  cases  were  found  to  be  positive  for  alcohol  while  the  other  77% 
cases  were  found  negative  for  blood  alcohol. 

3.2.  Age  group  of  victims  (Table  2) 

Out  of  the  total  100  RSA  cases  examined  for  BAC,  the  age-wise 
distribution  of  alcoholics  as  well  as  non-alcoholics  at  the  time  of 
accident  is  shown  in  Table  2.  Twenty-five  percent  of  the  victims  of 


Table  1 

Blood  alcohol  positives. 


Total  no.  of  cases 

BAC  +s 

BAC  -s 

100 

23 

77 

BAC  +s:  Blood  alcohol  concentration;  positives. 
BAC  -s:  Blood  alcohol  concentration;  negatives. 


Table  2 

Age  group  of  victims. 


Sr.  No. 

Age 

group  (in  years) 

Total 

RSA  deaths 

BAC  +s 
(Total  23) 

Percentage 
among  BAC  +s 

1 

<20 

12% 

- 

- 

2 

21-30 

25% 

09 

39% 

3 

31-40 

29% 

05 

22% 

4 

41-50 

11% 

07 

30% 

5 

51-60 

10% 

02 

09% 

6 

>60 

13% 

- 

- 

RSA:  Roadside  accident. 

BAC  +s:  Blood  alcohol  concentration;  positives. 


roadside  accident  were  from  the  age  group  of  21  to  30  years  and 
29%  from  the  age  group  31  to  40  years.  Amongst  these,  a  major 
group  of  blood  alcohol  positives  was  from  the  age  group  21  to 
30  years  (39%). 

3.3.  Place  of  accident  (Table  3) 

Out  of  the  total  100  cases  examined  for  blood  alcohol  positives, 
a  total  of  70%  accidents  occurred  on  straight  roads,  21%  occurred  on 
bends  while  9%  on  intersections.  Amongst  these  74%  of  the  total 
blood  alcohol  positives  were  involved  in  accidents  on  straight 
roads,  22%  were  involved  in  accidents  on  bends  and  only  4%  acci¬ 
dents  were  on  intersections. 

3.4.  Blood  alcohol  concentration  (BAC)  (Table  4) 

Fifty-seven  percent  of  the  total  alcohol  positive  individuals 
showed  BAC  from  100  to  149  mg%,  30%  individuals  had  shown  BAC 
between  50  and  99  mg%  and  more  than  13%  individuals  were  found 
to  be  150  mg%  or  more. 

3.5.  Day  of  the  week  (Table  5) 

Considering  the  first  day  of  the  week  from  Monday,  23%  of  road 
accidents  occurred  on  Wednesdays,  17%  on  Mondays,  15%  on  Sat¬ 
urdays,  14%  on  Sundays  and  13%,  11%,  &  7%  on  Thursdays,  Fridays, 
and  Tuesdays  respectively.  Among  the  alcohol  positive  group  30% 
accidents  occurred  on  Saturdays  and  26%  on  Sundays.  There  were 
no  BAC  positives  on  Tuesdays  and  minimal  (13%)  on  Thursdays. 

3.6.  Vehicle  with  the  occupant  (Table  6) 

In  39%  of  the  total  100  cases  studied,  the  victim  was  the  occu¬ 
pant  of  a  motorcycle.  Others  were  bicyclists  in  17%  cases,  scooter 
drivers  in  16%  cases  and  pedestrians  in  14%  cases.  Nine  percent  of 
the  occupants  were  driving  the  cars. 

3.7.  Striking  vehicle  (Table  7) 

The  casualties  occurring  in  100  road  accident  cases  were  as 
a  result  of  striking  with  Trucks  and  Buses  in  28%  and  27%  cases 
respectively.  Cars  were  the  striking  vehicles  in  19%  cases.  Twelve 


Table  3 

Place  of  accident. 


Sr.  No. 

Place 

of  accident 

Total  RSA 
deaths 

BAC  +s 
(Total  23) 

Percentage 
among  BAC  +s 

1 

Straight  road 

70% 

17 

74% 

2 

Bend 

21% 

05 

22% 

3 

Intersection 

09% 

01 

4% 

RSA:  Roadside  accident. 

BAC  +s:  Blood  alcohol  concentration;  positives. 
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Table  4 

Blood  alcohol  concentration  (BAC). 


Sr.  No. 

Blood  alcohol  cone.  (BAC) 

No.  of  individuals 

Percentage 

1 

50-99  mg% 

07 

30% 

2 

100-149  mg% 

13 

57% 

3 

>150  mg% 

03 

13% 

BAC:  Blood  alcohol  concentration. 


percent  of  the  deceased  had  fallen  themselves  without  striking 
with  other  vehicles.  Amongst  these  individuals,  58%  were  found  to 
be  blood  alcohol  positive.  Other  striking  vehicles  were  tractor 
trolleys  and  motorcycles  (9%  and  4%  respectively).  In  one  case,  the 
striking  vehicle  was  unknown. 

3.8.  Body  parts  injured  (Table  8) 

Out  of  the  total  100  cases  studied,  it  was  found  that  head  &  neck 
injury  was  seen  in  74%  victims.  Face,  chest,  abdomen  and  extrem¬ 
ities  were  injured  in  58%,  55%,  35%,  and  93%  of  the  individuals 
respectively.  Considering  blood  alcohol  positive  individuals  at  the 
time  of  accident,  it  was  noted  that  head  &  neck  was  injured  in  91% 
victims.  Face,  chest,  abdomen  and  extremities  were  injured  in  87%, 
65%,  39%,  and  100%  of  the  individuals  respectively. 

3.9.  Time  between  injury  and  death  (Table  9) 

Out  of  the  100  cases  of  deaths  due  to  RSA,  63%  of  the  people  died 
within  minutes  after  the  accident,  20%  died  immediately  and  17% 
died  within  few  hours  after  the  accident.  Amongst  these,  the  figures 
for  blood  alcohol  positives  were  65%  for  those  who  died  within 
minutes,  22%  for  those  who  died  immediately  and  13%,  for  those 
who  died  within  few  hours  after  the  accident. 

3.10.  Cause  of  death  (Table  10) 

Of  the  total  100  cases  examined,  48%  of  the  individuals  died  due 
to  intracranial  hemorrhages,  17%  were  led  to  death  by  laceration  of 
brain,  15%  died  due  to  hemorrhage  and  shock  from  blood  loss. 
Remaining  10%  and  9%  died  due  to  abdominal  organ  injury  and 
thoracic  organ  injury  respectively.  In  1%  of  the  cases,  the  cause  of 
death  was  neurogenic  shock  due  to  testicular  injury.  Amongst  the 
blood  alcohol  positives,  the  cause  of  death  was  cerebral  com¬ 
pression  in  61%  cases  and  laceration  of  brain  in  26%  cases.  Thoracic 
and  abdominal  injury  was  responsible  for  death  in  9%  and  4%  in¬ 
dividuals  respectively. 

4.  Discussion 

Out  of  the  100  cases  studied,  23%  cases  were  found  to  be  positive 
for  blood  alcohol.  According  to  a  WHO  report  an  Indian  estimate 


Table  5 

Day  of  the  week. 


Sr.  No. 

Day  of  the  week 
(Starting  from 
Monday) 

Total  RSA 
deaths 

BAC  +s  (Total  23) 

Percentage 
among  BAC  +s 

1 

1st 

17% 

4 

18% 

2 

2nd 

7% 

- 

- 

3 

3rd 

23% 

3 

13% 

4 

4th 

13% 

3 

13% 

5 

5th 

11% 

- 

- 

6 

6th 

15% 

7 

30% 

7 

7th 

14% 

6 

26% 

RSA:  Roadside  accident. 

BAC  +s:  Blood  alcohol  concentration:  positives. 


T  able  6 

Vehicle  with  the  occupant. 


Sr.  No. 

Vehicle  with 
the  occupant 

Total  RSA 
deaths 

BAC  +s  (Total  23) 

Percentage 
among  BAC  +s 

1 

Pedestrian 

14% 

2 

9% 

2 

Bicycle 

17% 

1 

4% 

3 

Scooter 

16% 

8 

35% 

4 

Motorcycle 

39% 

10 

43% 

5 

Bullock  cart 

01% 

- 

— 

6 

Threewheeler 

04% 

- 

- 

7 

Car 

09% 

2 

9% 

RSA:  Roadside  accident. 

BAC  +s:  Blood  alcohol  concentration:  positives. 


shows  25%  of  RTA  to  be  alcohol  related.10  Wyss  et  al.  noted  that 
there  was  a  21%  incidence  of  alcohol  intoxication  (BAC  greater 
than  =  80  mg%)  amongst  167  consecutive  traffic  accident  victims.11 
Chen  et  al.  explored  in  their  study  of  381  persons  involved  in  traffic 
accidents  that  21%  had  detectable  blood  alcohol  concentrations.12 
From  all  these  studies  it  is  evident  that  alcohol  consumption  is 
a  major  attributable  cause  in  road  accidents  in  any  region  of  the 
world.  Most  of  the  victims  from  alcohol  positive  group  were  of  the 
age  group  21—30  years  i.e.  39%.  Similar  trend  had  been  shown  by 
Chandra  et  al„  in  which  most  common  (27.38%)  age  group  involved 
was  21—30  years,  followed  by  31—40  years  age  group  (18.63%).13 
The  place  of  occurrence  of  accident  in  this  study  was  found  to  be 
majority  on  straight  roads  in  70%  cases,  at  the  bends  in  21%  cases 
and  only  9%  at  the  intersections.  Discussing  the  scenario  amongst 
alcoholic  related  accident  deaths  the  figures  increased  slightly 
in  cases  of  straight  road  accidents  i.e.  74%,  remained  almost  same  in 
cases  of  accidents  at  the  bends  i.e.  22%  while  decreased  slightly  to 
4%  in  cases  of  accidents  at  intersections.  Mustafa  documented  in  his 
overview  that  most  (63%)  of  the  accidents  were  reported  on 
straight  roads,  followed  by  20%  at  bends  and  17%  at  intersections.14 
These  figures  indicate  that  it’s  the  human  error,  which  is  the  biggest 
agent  in  the  causation  of  a  roadside  accident  rather  than  mechan¬ 
ical  fault  or  environment  factors. 

Estimating  the  concentration  of  alcohol  in  the  blood  of  deceased,  it 
was  found  that  57%  of  cases  showed  concentration  between  100  and 
149  mg%.  Thirty  percent  of  the  cases  showed  blood  alcohol  concen¬ 
tration  between  50  and  99  mg%  and  13%  cases  ended  up  showing 
more  than  150  mg%.  Bernini  et  al.  noticed  in  their  study  of  fatal  ac¬ 
cidents  in  Brescia  that  amongst  blood  alcohol  positive  causalities, 
majority  (48%)  were  showing  BAC  less  than  100  mg%,  28%  were 
showing  BAC  between  101  and  200  mg%  and  the  other  24%  had  BAC 
more  than  200  mg%.15  It  is  understandable  that  although  “alcohol- 
type"  crash  characteristics  e.g.  Inattention  appears  at  concentration  as 
low  as  20—40  mg%,  most  of  the  crashes  were  observed  at  BAC  50— 
149  mg%  in  the  present  study  and  in  all  the  similar  studies.  The 
American  Medical  Association  (AMA)  Council  on  Scientific  Affairs  in 
1986  reviewed  the  existing  literature  on  drinking  and  driving  and 
reached  the  conclusions  that  driving  impairment  begins  at  a  blood 
alcohol  concentration  (BAC)  level  of  50  mg%  or  even  lower  while 
serious  driving  impairment  occurs  at  a  BAC  of  100  mg%.  Drivers  with 
BAC  of  50  mg%  to  100  mg%  are  significantly  represented  in  fatal  motor 


Table  7 

Striking  vehicle. 


Sr.  No. 

Striking  vehicle 

Percentage 

1 

Fallen  itself 

12% 

2 

Motorcycle 

04% 

3 

Car 

19% 

4 

Tractor  trolley 

09% 

5 

Bus 

27% 

6 

Truck 

28% 

7 

Unknown 

01% 
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Table  S 

Body  parts  injured. 


Sr.  No.  Body  parts  Total  victims  Percentage  BAC  +ve  victims  Percentage 
injured  showing  injury  showing  injury 

(Out  of  100)  (Total  23) 


1 

Head  &  neck 

74 

74% 

21 

91% 

2 

Face 

58 

58% 

20 

87% 

3 

Chest 

55 

55% 

15 

65% 

4 

Abdomen 

35 

35% 

09 

39% 

5 

Extremities 

93 

93% 

23 

100% 

BAC  +s:  Blood  alcohol  concentration;  positives. 


vehicle  crash  statistics  and  biological  differences  among  humans 
regarding  alcohol  influence  and  alcohol  tolerance  make  it  virtually 
impossible  to  specify  any  “safe”  level  of  drinking  and  driving.16 

It  was  observed  in  the  present  study  that  most  of  the  alcohol 
positive  victims  were  involved  in  fatal  accidents  on  weekends  i.e. 
Saturdays  (30%)  and  Sundays  (26%).  Keall  and  Patterson  did  a  research 
work  to  show  that,  given  the  levels  of  drinking  and  driving  on 
weekend  nights,  the  overall  effect  of  alcohol  was  shown  to  contribute 
almost  half  of  weekend  night  time  risk  for  drivers.17  Hingson  and 
Winter  analyzed  in  a  study  that  more  alcohol-related  fatal  crashes 
occurred  on  Saturday  (24%)  than  any  other  day,  followed  by  Sunday 
(21%)  and  Friday  (16%).18  The  reasons  to  support  the  above  findings 
could  be  the  drinking  patterns  i.e.  more  prevalence  of  drinking  on 
weekends  added  by  the  fact  that  Sunday  being  holiday,  some  elation 
of  mood  is  mostly  present  on  weekend.  Similarly,  due  to  some  cultural 
beliefs  or  superstitions,  people  in  this  region  do  not  drink  alcohol  on 
Tuesdays  and  Thursdays,  speaking  in  favor  of  the  findings  of  nil  or 
minimum  alcohol  positive  crashes. 

The  observations  in  the  present  study  showed  that  most  of  the 
accidents  whether  alcohol  related  or  non-alcohol  related  had  a  high 
involvement  of  motorcyclists  (43%  &  39%)  and  scooter  drivers  (35%  & 
16%).  Hingson  and  Winter  observed  that  44%  of  motorcycle  deaths 
were  alcohol  related.18  These  studies  show  that  pedestrians  or 
motorized  two-wheeler  drivers  are  the  commonest  victims  in  road 
accidents  either  alcohol  related  or  others,  with  some  regional  varia¬ 
tions  depending  upon  the  prevalence  of  type  of  vehicle  used  by  people 
of  different  communities  for  daily  purposes.  In  our  region,  motorcy¬ 
clists  are  the  main  bulk  of  road  occupants  as  well  as  road  accidents. 

Most  of  the  striking  vehicles  were  buses  and  trucks  as  noted  in 
this  study.  The  figures  were  27%  and  28%  respectively.  Kaul  et  al. 
found  that  heavy  vehicles  (trucks,  oil  tanker,  lorries,  bus  etc)  were 
mostly  responsible  for  58.52%  of  cases  followed  by  light  vehicles 
(car,  jeep,  van,  taxies)  21.58%  of  fatal  RTA.19  These  observations  can 
be  attributed  to  the  high  speed  and  momentum  of  such  vehicles, 
presence  of  single  space  roads,  driver’s  fatigue,  drinking  alcohol  etc. 
It  was  observed  that  74%  of  the  victims  suffered  a  head  &  neck 
injury.  Honkanen  and  Smith  recorded  that  head  injury  was  more 
common  among  the  intoxicated  (64.1  percent)  than  among  the 
sober  (17.6  percent)  victims  of  traffic  accidents.20 

The  above  patterns  of  injuries  show  that  alcohol  related  falls  are 
more  often  associated  with  severe  craniofacial  injury.  This  may  be 
due  to  the  facts  that  alcohol  produces  mostly  low-energy  events 
like  falls,  resulting  usually  in  minor,  though  potentially  dangerous 
head  injury.  In  other  words,  the  part  of  body  above  the  center  of 


Table  9 

Time  between  injury  and  death. 


Sr.  No. 

Time  between 
injury  &  death 

Total  RSA 
deaths 

BAC  +s 
(Total  23) 

Percentage 
among  BAC  +s 

1 

Immediate 

20% 

05 

22% 

2 

Within  minutes 

63% 

15 

65% 

3 

Within  few  hours 

17% 

03 

13% 

RSA:  Road-side  accident. 

BAC  +s:  Blood  alcohol  concentration;  positives. 


Table  10 

Cause  of  death. 


Sr.  No. 

Cause  of  death 

Total  RSA 
deaths 

BAC  +s 
(Total  23) 

Percentage 
among  BAC  +s 

1 

Intracranial  hemorrhages 

48% 

14 

61% 

2 

Laceration  of  brain 

17% 

06 

26% 

3 

Injury  to  thoracic  organs 

09% 

02 

9% 

4 

Injury  to  abdominal  organs 

10% 

1 

4% 

5 

Hemorrhage  &  shock 

15% 

- 

- 

6 

Testicular  injury 

01% 

- 

- 

RSA:  Road-side  accident. 

BAC  +s:  Blood  alcohol  concentration;  positives. 


gravity  lies  in  greater  momentum  than  the  lower  part  during 
sudden  deceleration.  In  addition,  the  increased  likelihood  of  cra¬ 
niofacial  injury  is  probably  due  in  part  to  the  fact  that  the  rate  of 
helmet  and  other  restraints  use  at  the  time  of  injury  among  the 
intoxicated  is  much  lower  than  among  the  sober. 

It  was  found  in  this  study  that  most  of  the  individuals  died 
within  few  minutes  after  the  accident  (63%)  followed  by  deaths 
occurring  immediately  (20%).  In  alcohol  related  deaths,  the  num¬ 
bers  increased  a  bit  i.e.  65%  for  deaths  within  minutes  and  22%  for 
immediate  deaths.  Zink  et  al.  noted  in  a  study  that  61.8%  of  accident 
victims  of  alcohol  positive  group  died  with  time  to  death  less  than 
1  h  (odds  ratio  1.62).  When  they  combined  the  alcohol  positives 
with  central  nervous  system  injury  cases,  found  that  67.1%  had  died 
with  time  to  death  less  than  1  h  (odds  ratio  2.04).21  Considering  the 
facts  that  most  of  the  injured  persons  who  died  immediately  or 
within  few  minutes  of  accident  in  both  alcohol  positive  and  neg¬ 
ative  group  were  associated  with  the  involvement  of  head  &  neck,  it 
is  suggestive  of  the  reason  of  early  deaths  in  roadside  accident 
victims.  The  cause  of  death  in  the  present  study  was  found  to  be 
brain  compression  due  to  intracranial  hemorrhages  in  majority  of 
subjects  i.e.  48%  followed  by  laceration  of  brain  in  17%  subjects. 
McCoy  reviewed  the  records  of  131  road  accident  fatalities  in 
Oxfordshire  and  noted  that  deaths  were  mainly  due  to  cerebral 
injury  (34.4  percent)  or  uncontrollable  (mainly  thoracic)  hemor¬ 
rhage  (25.2  percent).22  The  findings  regarding  cause  of  death  in  the 
present  study  and  the  other  studies  had  shown  a  high  percentage  of 
cranial  injury  leading  to  fatality  in  road  accident  cases. 

5.  Conclusions 

After  consumption  of  alcohol,  one  forgets  to  take  necessary 
precautions  while  driving  a  vehicle,  may  be  due  to  over  confidence, 

i.e.  wearing  a  helmet  or  tying  a  seat  belt  etc.  This  is  the  reason  why 
incidence  of  head  injury  especially  in  motorcyclists  was  highest  in 
the  present  study. 

From  the  present  study,  it  can  be  concluded  that: 

1.  Consumption  of  alcohol  has  a  significant  influence  on  the 
incidence  of  fatal  road  traffic  accidents. 

2.  Mostly  young  people  of  early  adulthood  age  group  are  the 
victims  of  fatal  alcohol  positive  roadside  accidents. 

3.  Most  of  the  accidents  occur  on  straight  roads  rather  than  bends 
or  intersections  concluding  the  fact  that  human  error  is  the 
major  factor  leading  to  road  accidents  rather  than  environ¬ 
mental  factors. 

4.  Motorcyclists  are  the  main  victims  of  road  accidents  and  trucks 
and  buses  are  the  main  striking  vehicles  in  both  alcohol  posi¬ 
tive  and  negative  groups. 

5.  Head  and  neck  are  the  most  common  body  regions  injured 
leading  to  compression  of  brain  as  the  leading  cause  of  death 
within  few  minutes  of  accident  especially  in  alcohol  related 
crashes. 
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